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Introduction:

GIS is not a magical solution. It is rather a combination of different information concerning space, time and attributes. This information is worthless in absence of the skilled personnel and their relevant tools (hardware and software).

In this paper I will try my best to illustrate the fundamental steps that a GIS student/researcher may need. In fact those steps are not holy verses, instead they are alternatives developed by me, according to my own needs as a researcher trying to apply GIS techniques on geosciences. Other discipline may have their own steps, or may need to reorder these steps in a way that can fulfill their requirements. I tried my best in this work to structure it in a common ground that is feasible for everyone and to write it in plain English that can easily understood..

Before we start:

GIS is an acronym for geographical information systems. Whatever it is? A tool or a science, the aim of the GIS is to solve problems of space in a new-fashioned way.
Dr. Snow of Britain, when faced with epidemic cholera in Soho of London, centuries ago, he overlaid the relevant maps to end up with a decision of blocking the suspected water well that is responsible of disseminating the epidemic disease. Although in recent epidemiology Snow’s action is questioned, but at least it was the write decision for its time.

Nowadays the tools are much better than before, we are in the information age in which GIS is expected to do more. Nevertheless it is impossible to rely on GIS to solve all our   problems; meanwhile it is possible to use it in solving problems of space that are not possible before. Therefore GIS main task is to build our own decisions according the geographic information at hand.
The following figure (fig1), illustrates the initial steps that lead us to have our own decisions.
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fig1  illustration of the steps  that help us building our decision.
 Step 1:
Build your own question of interest “the big question”, i.e what are you going to do with GIS and what GIS can do for you? This means there is an obvious question or problem in mind need to be investigated and answered via spatial analysis.

Examples of questions:

· Is it possible to rely on free/cheap internet data in exploring oil fields in Sudan? Although questions can be extended to include all natural resources, but specifying the resource will ease the process of analysis.
· What are the common reasons that make malaria epidemic dominates in certain areas in Sudan? Is there any relation between malaria and spatial phenomena? You may endorse as many questions as you can in medical and health fields.
· What is a best place to inaugurate a defined educational body in Khartoum? This question can be applied to businesses, municipal parks, food chains, etc…

· The researcher interest, information, and the value of the problem itself play an important role in building good questions.

· Just remember big questions are only limited by the researcher’s minds.

· The better questions raised the fruitful answers are expected.

· It is nonsense to answer questions that are previously answered in a logical and a scientific manner.

Consequently the better way we build our question, the easiest way we develop our objectives. Therefore our questions must be followed by obvious objectives that we are running to fulfill. It is very important to build clear and lucid objectives of the study at hand. According to our question and objectives our search of the data begins.
Step2:

Data collection:

· Search the relevant data that fit your needs, this is step is termed the collection of data.

· Collection of data is considered the challenging part in building your GIS project, because it is time consuming. It costs money, time and headaches for researchers.

· Try to make use of the previously tested data by your colleagues or other institutions in a legal manner whenever possible. This will help you in minimizing the efforts and building a collaborative essence and common grounds with others. And remember that you need the others as they do need you!
· Try your best to use the free/ cheap data; it is the first step in minimizing the cost of the project, especially in a country like Sudan. If this is impossible, try your best to fund your data and don’t give up.
· Read the, metadata files well and try your best to know the quality of data at hand, there are so many ways by which you can test your data. The metadata files are simply data about data , you should read those files very well and decide whether they meet  your needs or not. It is very vital to read metadata files , because they tell so many things about the data you are running to collect.  Don’t try to collect as much data as you can , instead take just what you need and discard what you don’t need ( this must be your attitude in life as general).
Examples of data:

· The big question raised in step 1 plays an important role in choosing the data types that serve up answering it.

· Geologists, surveyors and geomorphologists may need such types of data:

· Geological map of Sudan in a digital form, or relative thematic maps; there are a lot of national mapping agencies providing free/cheap data.

· Digital elevation models(DEMs), these are data a bout elevations and geoscientists can do more by viewing such types of data, e.g. in building three dimensional  views to locate mountains, valleys,  anomalous landscapes and etcetera.  

· Digital line graphs (DLGs), those are linear data about rivers, roads, trails, etc… such type of data can help geoscientists in examining drainage patterns, sedimentary basins, and many applications in geosciences as well in governmental works.
· Remotely sensed data, here you are obliged by what is available rather than the fittest, but such types of data can help examining vegetation covers, examining the quality of data at hand , exploring soils’ sub surfaces” when choosing radar waves”. Or even examining hottest areas “when applying infrared imaging”. Also such type of data can be used in examining sedimentary basins “ as applied by chevron in sudd swamp” . 
· R.S  data can help more in overlay analysis and provide the integration of GIS and R.S data. But you may need to buy it, if this is the case try your best to select the suitable satellites for your mission. It is possible to order and buy such data online according to your needs ( make your credit ready and take care of hackers ).
· There are streams of data, just use any popular searching engine to find the data you need.

· There are so many types of data that you can play with, depending on your interest. But all the examples can be classified to vector or raster data. Raster data come in pixels, while vector data come in different forms of data, like point, line and polygon data.
· Make your best to let your data match the software at your hand , failing to do so make you like a fisher in the desert.
· Build your own data, try this step to compensate the insufficiency in your data. But this phase needs skilled personnel and modern devices.
· Every thing is possible , you can build your own data, whatever the case you build or buy , make sure to eliminate the errors or at least to know them and their consequences.

Examples of data providers:

Here are some sites in which you can find streams of data, these sites are just examples and by using any common searching engines like yahoo , google , msn and others you can have your own sites that may be better than the mentioned below. The examples are:
http://data.geocomm.com/dem/dataproviders.html
http://www.gismonitor.com/data/index.php
http://www.umst.edu/~s1038085/gis_data.html
http://www.geographynetwork.com/index.html
http://www.gisuser.com/content/section/10/41
www.gisdatadepot.com
Anyhow there are streams of data that can be obtained via the internet. This depends only on your patience and on the way by which you search your data.
Step3:

Choose the appropriate software:
Software are programs specially designed to read , analyze ,  and transform your data in a way that helps answering your questions.
There are so many factors that play an important role in choosing the appropriate software. For researchers, try your best to choose the free software whenever possible, try your best to test different software, this is because different software have different functionalities. 

Commercial software will cost more, but applying them properly will increase the productivity of your company/institute.

Examples of software:

 Here are some examples of freely provided software with their relevant tutorials:
· landsurf2

http://www.landserf.org/
· 3DEM visualization software, 

Information downloads and tutorials are available via the website:

http://www.visalizationsofware.com/3dem.html
· Wilbur ,

It is one of the free software that allows you to play with terrain data, for more information visit:

http://www.ridgecrest.ca.us/~jslayton/software.html
There are also free software and data provided by commercial firms like ESRI , which provide arc explorer software. 

Also ESRI and Intergraph provide free software in CDs for educational purposes, but for a limited period. Anyhow you can visit their sites and have that software after completing a sign up procedure. Full information about those providers can be obtained via the following websites.

www.intergraph.com
www.esri.com
  The above companies are commercial, but they are good supporters for educational bodies.

Step 4:

Bring your data to a unified base:

· This step is very fundamental, especially, when these data are coming from different sources, with different formats, geo-references and etc…
· Try your best to amalgamate your data in a way that they are registered ( for instance) to a known geographical zone.

· View your data as much as you can and try the easiest way to bring them to a unified base, otherwise you may need to follow a complicated  mathematical process to bring them to a unified base.

Step5:

Set up the legal issues:

This step is very fundamental, and it is a moral issue that must be followed in any professional work. Don’t try to use data that are confidential without a written permission. Failing to do so may cost you and your company more money in the future.

Step6

Follow up the standard GIS tasks:

GIS can do a lot of tasks to you, but don’t expect GIS to answer questions that are not belonging to it. The standard GIS tasks are illustrated in the following steps:

· Input:

· Manipulation:

· Management:

· Query:

· Analysis:

· Visualization:

Step7 

Present your results:

· Most readers are surprised by visualization outputs, like maps,tables,3D views.  I do believe that a good presentation like a powerful magnet that attracts more pins to its core.
· Try your best to construct top quality layouts that are immediately understood by your audience. 

· Don’t waste your time in producing more sophisticated end-products. 

· Convince yourself by your presentation before convincing your audience. 
· Show your presentation to your colleagues first, they may see something hidden for you.

· Revise your presentation till you end up with a reasonable  and scientific output. 

CONCLUSION:

The type of your research plays an important role in re-ordering the above mentioned steps; they are not holy as much as you think.   You may need to add your own steps according to your needs.  And those are not complementary steps that every researcher should follow, but  of  course it is a trial to help  our  students and researchers  to have their  hands  wet  with GIS projects.

Disclaimer:
 I do confirm that you can make use of this paper whoever you are, but remember those steps are not holly verses, as human works always contaminated with errors; this paper is not an exception. Try to make use of them, and build your own steps according to your own needs. I am not responsible in any way if you apply those steps to your work.
Anwar-Elsadat Eltayeb Elmahal.
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